Stimulation of vagal C-fibers alters timing and distribution of respiratory motor output in cats.
Pulmonary vascular congestion or pulmonary embolism in humans produces shallow tachypnea, and indirect experimental evidence suggests that this characteristic breathing pattern may result from activation of vagal unmyelinated afferents from the lung. We have investigated, in decerebrate cats, reflex changes in breathing pattern and in the activation of the diaphragm, posterior cricoarytenoid, and thyroarytenoid muscles caused by activating C-fiber afferents in the vagus nerve. The right vagus nerve was sectioned distal to the origin of the recurrent laryngeal nerve, eliminating vagal afferent traffic although preserving motor innervation of the larynx on that side. The left cervical vagus was stimulated electrically, and efferent activation of the laryngeal muscles was avoided by cutting the left recurrent laryngeal nerve. Transmission to the brain of vagal afferent traffic resulting from this stimulation was controlled by graded cold block of the nerve cranial to the site of application of the stimulus. Activation of C-fibers, when A-fibers were blocked, significantly decreased respiratory period and amplitude of diaphragm inspiratory burst. In addition, this selective activation of vagal C-fibers augmented postinspiratory activity of the diaphragm and recruited phasic expiratory bursts in the thyroarytenoid. We conclude that, in unanesthetized decerebrate cats, afferent traffic of vagal C-fibers initiates a pontomedullary reflex that increases respiratory frequency, decreases tidal volume, and augments braking of expiratory airflow.